In vivo micronucleus screening in zebrafish by flow cytometry.
Micronucleus (MN) assay is extensively used to biomonitor aneuploidy and clastogenicity of genotoxic compounds. However, the suitability of this assay for early life stages of model fish species is still poorly documented. In this study, the determination of MN using flow cytometry was successfully applied for the first time to zebrafish (Danio rerio) larvae. Mitomycin C (MMC), etoposide (ETO), cyclophosphamide, demecolcine (COL), benzo[a]pyrene (BP) and dibenzo[def,p]chrysene (DBC) were selected as model genotoxicants. The method was first confirmed in human HepG2 liver cells and then applied in vivo on isolated cells from exposed 4 days post fertilisation zebrafish larvae. All tested compounds induced MN formation. The flow cytometry results were validated by a strong correlation with results from a standard MN microscopy analysis (P = 0.002). Moreover, flow cytometry analysis enabled the detection of an up to 3.7-fold increase of hypodiploidy in zebrafish exposed to MMC, COL, BP or DBC. MMC, COL and DBC induced more than a 2-fold MN increase by flow cytometry and were therefore considered as the most suitable positive controls for in vivo zebrafish MN determination. These findings make important contribution by proposing a new reliable and sensitive method for using zebrafish as a model for genotoxicity monitoring.